Abstract. Stark widths and shifts of astrophysically important 10 doubly ionized sulfur (S III) spectral lines (within the 3d-4p and 4s-4p transitions) have been measured in a S F 6 plasma created in the linear, low-pressure, pulsed arc discharge at about 35 000 K electron temperature and about 2.8 × 10 23 m −3 electron density. The widths and shifts have been calculated using the semiclassical perturbation formalism (SCPF) (taking into account the impurity of energy levels, i.e. that the atomic energy levels are expressed as a mix of different configurations due to the configuration interaction), modified semiempirical (SEM) approximation, simplified semiclassical theory (G) and its modification (GM) taking into account new energy level values. Calculations have been performed for electron temperatures between 10 000 K and 150 000 K for electrons, protons and helium ions as perturbers. The measured and calculated S III shifts present the first published data in this field.
Introduction
The ionized sulfur spectral lines play an important role in astrophysics. Recently, ultra-violet line emission from S III ions has been found in the spectra emitted from the diffuse interstellar medium (Shelton 2002) . S III spectral lines have been obtained, also, in spectra of galaxies with Compact H II Regions (Vermeij & van der Hulst 2002; Martin-Hernández et al. 2002) . Doubly ionized sulfur spectral lines have been used for the nebular chemical abundance diagnostics (Oey & Shields 2000) . In the works: Kwitter & Henry (2001) and Castellanos et al. (2002) (and in many other works) presence of the S III ions was discovered in spectra of various cosmic light sources. Therefore, the S III spectral line characteristics are of interest in astrophysics. In hot stars with T eff around or higher than 10 000 K, the hydrogen is mainly ionized and Stark broadening is the main pressure broadening mechanism. Thus, the knowledge of the Stark broadening parameters (the width and the shift) is important for the astrophysical and laboratory plasma diagnostics or modeling (Griem 1974 (Griem , 1997 Zeippen 1995; Lesage & Fuhr 1999; Konjević et al. 2002) .
In the present work we will present the first reliable Stark shift (d) measurements of S III spectral lines with their first calculated values, performed by us, on the basis of the semiclassical perturbation formalism (SCPF) (taking into account the impurity of energy levels, i.e. that the atomic energy levels are expressed as a mix of different configurations due to the configuration interaction), modified Send offprint requests to: A. Srećković, e-mail: steva@ff.bg.ac.yu semiempirical (SEM) approximation (Dimitrijević & Konjević 1980 ) and the modification (GM) (Dimitrijević & Konjević 1980 ) of the simplified semiclassical theory (G) (Eq. (526) in Griem 1974) taking into account energy level values of Johansson et al. (1992) not available for earlier calculations (Dimitrijević & Konjević 1981; Dimitrijević 1988a,b) . Calculation have been performed for electron temperatures between 10 000 K and 150 000 K for electrons, protons and helium ions as perturbers. Corresponding Stark FWHM (full-width at half intensity maximum, W) is also measured and calculated. Three of them are the first measured data. Our measured and calculated W and d values are compared to available experimental S III Stark parameters (Platiša et al. 1979; Djeniže et al. 1990 ).
Experiment
The linear pulsed arc that was used as plasma source was described in detail in our previous publications (Djeniže et al. , 2002a Srećković et al. 2001) . Thus, only a few details will be given here. A pulsed discharge was occurred in a Pyrex discharge tube of 5 mm inner diameter and had plasma length of 6.3 cm. The tube had quartz windows. The working gas was S F 6 at 130 Pa filling pressure in a flowing regime (10 ml/min). The used experimental set-up system, recording procedure and applied diagnostics methods are presented in our earlier publication (Djeniže et al. 2002b , and references therein). The absence of the self-absorption was checked using the method described in Djeniže & Bukvić (2001) . Obtained electron 
Stark widths measurements
The measured profiles were of the Voigt type due to the convolutions of the Lorentzian Stark and Gaussian profiles caused by Doppler and instrumental broadening. For the electron density and temperature in our experiment the Lorentzian fraction was dominant. van der Waals (Griem 1974) and resonance (Griem 1974) broadening were estimated to be smaller by more than one order of magnitude in comparison to Stark, Doppler and instrumental broadening. The standard deconvolution procedure (Davies & Vaughan 1963) was applied using the least square algorithm. The Stark widths were measured with ±12% error at a given N and T. Our measured Stark FWHM (W m ) are presented in Table 1 .
Stark shifts measurements
The Stark shifts were measured relative to the unshifted spectral lines emitted by the same plasma (Djeniže et al. 2002a , and references therein). Stark shift data are corrected to the electron temperature decay (Popović et al. 1992 ). Our measured Stark shifts (d m ) are presented in Table 1 .
Theory
The S III Stark widths (W) and shift (d) values have been calculated using the semiclassical perturbation formalism (SCPF) (Sahal-Bréchot 1969a,b; , 1991 Fleurier et al. 1974; Dimitrijević et al. 1991; Dimitrijević & Sahal-Bréchot 1996a,b) taking into account the impurity of energy levels, i.e. that the atomic energy levels are expressed as a mix of different configurations due to the configuration interaction, for electrons, protons and helium ions as perturbers. We have performed, also, calculations on the basis of the modified semiempirical theory (SEM) (Dimitrijević & Konjević 1980 , 1981 , electron density in the 3d-4p transition. SCPF, SEM and GM present our calculated W values using semiclassical perturbation formalism, modified semiempirical approaches and simplified semiclassical theory, respectively, for electrons as perturbers.
•, our experimental data; , Platiša et al. (1979) ; , Djeniže et al. (1990) . < λ > is the mean wavelength in the multiplet. Error bars represent estimated uncertainties (±18%).
Results and discussion
Our measured (W m and d m ) and calculated (W and d) values are presented in Tables 1 and 2 , respectively. For each value given in Table 2 , the collision volume multiplied by perturber density is much less than one and the impact approximation is valid (Sahal-Bréchot 1969a,b) . When the impact approximation is not valid, the ion broadening contribution may be estimated by using quasistatic approach (Sahal-Bréchot 1991 or Griem 1974 experimental data set including our results, together with our theoretical predictions. On the basis of the found W and d values one can conclude: Very good agreement was found among our measured and calculated (SCPF) W values in the 3d-4p and 4s-4p transitions except in the multiplet No. 4 where SCPF values overvalue experimental data at about 35%. It turns out that SEM and GM W values also agree with our W m data (see Fig. 2 ).
We have found that Stark width generated by electrons is dominant and the proton and helium ion contributions to the total Stark width can be neglected up to 150 000 K temperature.
Our calculated d values are very small. In the case of the 3d-4p transition they are practically equal to zero (within the uncertainties of the theory). In the case of the 4s-4p transition they are about 2 pm. Measured d m values are also small. In the 4s-4p transition they show different sign in comparison to calculated ones. Evident finite d m values are found in the case of Table 2 . Calculated S III Stark FWHM (W in pm) and shift (d in pm) for electrons (a), protons (b) and helium ions (c) as preturbers for various plasma temperatures (T in 10 4 K) and 10 23 m −3 perturber density. A, B and C denote values obtained by semiclassical perturbation formalism (SCPF), modified semiempirical method (SEM) and modified simplified semiclassical theory (GM), respectively. Positive shift is toward the red. < λ > is the mean wavelength in the multiplet. For each value given in Table 2 , the collision volume multiplied by perturber density is much less than one and the impact approximation is valid (Sahal-Bréchot 1969a,b) . When the impact approximation is not valid, the ion broadening contribution may be estimated by using quasistatic approach (Sahal-Bréchot 1991 or Griem 1974 . the multiplet No. 8 in the 3d-4p transition. It should be noted that within the semiclassical perturbation approach, dipole contributions to the width are positive while the corresponding contribution to the shift have different signs. Consequently, if the width and shift values are of the same order of magnitude, the accuracy is also the same. However, if due to mutual cancelations of contributions with different signs, shift values are smaller for an order of magnitude or even more, as is the case here, the accuracy of such shift values are smaller. A reasonable estimate is to take as the error bars for theoretical shifts ±30 percent of the corresponding width value, which indicates that in the present case uncertainties of theoretical shifts are such that different signs for small theoretical and experimental shifts are without meaning. Consequently, one can consider measured shift values more reliable for further applications.
Conclusion
We have found a dominant contribution of the electron impact in comparison with proton and ionized helium impact to the total Stark width of the S III lines belonging to the 3d-4p and 4s-4p transitions. Protons and helium ions generate small Stark widths which can be neglected for lines considered up to a temperature of 150 000 K.
On the basis of the found agreement among measured and calculated W and d values we recommend the 337.0351 nm and 338.7092 nm S III spectral lines as lines with convenient Stark broadening parameters in astrophysical plasma diagnostics.
